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» 



1 

[■#91 1 1 ¥***xA*Bf*WF«lCTjaELT 

fflbfcr-^^ x-*&ffll§&T©SxA#18K&D 

IB** 2 ] ^ x Aft*ltr S X -YXf-y^ 
lftlC»»a*a:^6K9xAfc«?»*STT^xA± 

wu K»«ufc«*<i*© i ^©B*K»"rsB*a 

So^TSf^ ^xA^ffi[c^$nfcta:g'&ii-T-^ 
©ftgXteX£©^ft<£fc-;*£fcaU ^©#tm& 

IB*»3] ^xA^ttSX-YXf-^Oll 

HIT JSJSM^ifee 

[B3K»41 <?ttc!>aiRiMa<!i. affile u^xhsw 
^*>*"re?xA*BsicBfa©A^->*B3'e-r*«^F« 

B&fctolTtH— A*->fc*f I, 2 ^©B^HMEta 

[^©BttftRR] 

[0 0 0 1] 

*fcB8U mXM, *ffifcV^h*qi*Snfc9xA 
[0 0 0 2] 

[&*©a*fi] *»#*aigB8fioiMtxatr*ti 
t, uyxh««a*anfc«5xAfcBra<!D«aiBf»^^ 



(2) ($g|¥5-l 9 04 3 5 

->£te^TaB«x«*fr5fcSD* ii^tr-A (« 

imi8 B*fi, ra?*mj 1986^11 nmm 
mi i oh-jbi 1 4H) . zovfwmytms^\is 

h£ft*Lfc£xA«ffifcB^fcBlf LT*«[ 
S^xA±fcC^T6ftllB JcDfcBBfcfcMslBA* 

[0003] at?T«^fc*««a*«aisiBA*-- 

JE«&ttB-&fe1»»»iIi**U *«l§IR©R»x--* 
[0 0 04] 

fcScBfctt, *©±5fcm«©**;ifc]^9BW<F&fc: 
2> ±^T**5*^$n&. BPS* *«KEB»A*->*qi 

affiRS3»«4i;«©t?, ^©gHSfcjfcUT* «T«fc«k 

•3TiISti*B» (B«H*) tc*KEftJIS-rz:t^ 
*©«ffl*f. fcBfe£ to a ns BJfcHH^'&to^fia-^ 

ftf»*S<M»-r«±Tj&Bt?*5. £©fcS>£xA±fc 

»J*;*ft**ffiB#«« (S3#M) ftfc, a?£»si 

xA±©T*A^->fcBfa-&to S 

xaftBDii-rinfc9xAaiiiKS»^a«*^i; 
*». fp**fc^xAaffifcjMB««*rarLfcD, 

*»HnXXS3i* T x A± fcT - £ ±©^B*«4 U £ 

&2lt, «>xAfc»jssn&±ia»*v-^fciE«fc 

to1*©$jE*fT-3T*>, v-*©ftffi«»;:fiB-r*'& 
toir«B#£C* K^»Hlia»«»Sna:^fcS3^* 

4ft? [0 0 0 5] S&, B^B*fflViTBMA^->SitH 

»ttB©«»a*»^ ic^c^ < & « r snTv* 

^ 0 cn^«J^^fcse)t-> -3a9nniBBrB»ffl:fi««Br 

±©T-^ffiBfcS^T*iE , r*i8MI^»S. m^«s 

fete, »ttt*-&to*V-ir©ttBlfclfl, iS^^W© 
«nnH«Bj!7tt< LTttBv-jroteESjWIMKitf 

5rt*tasn^o x, REffiatt, ^xa±ica^- 
>££ffiSt®-r£fy!J;:, ttB0ff3i»B««*D, ^ne 
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(3) 



&!B¥5-1 9 0 4 3 5 



[0 0 0 6] Sfc» ^xASHtl/tXf-yft- Jifa 
»3I^ 5 0 0 w mS«««©rtl39«±C«jft*« 

[0007] *^£jh^tihi*/^->*»b 

»##*U £©fcS©^te<fcD*fcB»/^-Vft 
fiBTSBtefc^oBitttB*** Bf3©&e± D 

[0008] *§rafik ±B*«fc«*Tji63ttfc*>© 
A©ffi©»»*4>ft< bT3fts©iiviif m^mthtz 
fit xx-v^aK^ft$n^>}S]i^Bti^^Tm^i 

>©J8®#kH fcffiB ©«ie#u® t a 

<ff5'«, T-^^fflSr^tm^©^*!^^^ 

*5v^Tt>, 9x/\c!)iiiaa!aiKA<iBEt5 n ts 

^4©gW«^»^tafcm : ?^WSUfc^xAECci: 

T»ot^ **©A<«Brr*^t«ffli«a:« : HW 

BB«fttf»B#S£ft«"r*Z:i:*C**. £©!£$© 
»E3tt6tffc*©e*©BWt**«:*MSfc:t3^TH:, 



p. 

[0 0 0 9] 

5Sia©5'6ft*WA: 1 b©©*R*KMt'na, TE©2: 
£9Tfe£o fa**. *»W©«WS«»4* «*tt, 

•^aiHttWfcaffli/fc^fi, £xa±©«&©£ 

totfv-£ffiBi»S©*fflfcR^ fflEtt»±S> * 
10 S©«fflB*#ftftKOt»* »EK»©*R©*ffl7\ 

-**«»©»«, sjedr mn»fftt2©*EW-ffla 

ICi:oT> ^j^S^nfclfttH^-^ftllfcnUTaO© 
f-^^i^TSf8 (fflhtH-A) ©BlRlfcVFB© 
^^^j:t;m^©H-i.ji^fl:B^^t)-&> tSff-k^ 
A*— >S«Bt"*±'5lcl/&%© ,, e*£. S&. 
A**«bfc^x-^*ifiKl/T»»lxa:tf6. £xA 
±tCA^->£«B-f£ISit:u m« Gff«lf-/0 © 
BlMfcioT* »>xA±©ltiB«**ttE^7 : '"-y© 

miEfim&ffv&vlzVTzhCD'Z&Z* X* 9iAS8 

^->*»irr*Hifc. «na^?-5?©3ttw«f©j&ift 

B££2&ttMU BEBlEKB^S^B^iWF* 

©Bift*fctfiE£flnA*££fc£?T, *fc* tffEHrtte 
«S#/.h3^*&tt* «^©Bia*fcMiE£iniAS2: 

t £«^©»*©@CtettIE£iin*.* <htr £oT, 
ifEHt«fi* : »iEUT«liB'r3)J:5Cl/fc , b©X» 

a? X> #xA©»»£«^©fiia**£WF*©* 
>t7i$ft'&t, DxAlMJ- >StSBrf«»*ft 
fcfc^T, ^xA±tCjSHT^A^->©^ 
«tt£€*ft©»pjftft**il/fc«*fc*Slb, 

ojm\zm^r, i^©aHjsic»m*»fa«3eT 

&%©T&&. 
[0 0 10] 

[flsffl] ±EUfc**IB©« J RB»HSaiffc±n«, ^ 
xA±©tl*©'&toii:V— ^ffi«t*a©*fflKRU 
T\ ttE©»ffl5 s -^* ! ^tW©fiaHt*SSSlRU 
40 tch<D$\ MEK»m±©«»» S^Mt^tCK^©^^ 

%> ©* ^MEtftmx-^ ©ffiffsasicj; o mmr 

&K©*«> X-/^>^JPX©^©'>xA©^^Sl^ 

v-d?fi:Bi^jita©»ws*». rn<tD^nfc^ax 

-^*»<»©jfi31*SRllBia:«». tfxA**» 
->*Slirr*iEK* « : H»©HU7h*fi:±t>T, »> 

xA±©»H««*tirEX7 L -y©aa»»*iftfc*SE 

5(? fc<, *tl*n©**«KiiE^-^tt«i:iB*©*tH 
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(4) 

5 

fc, 9xA*««LfcXx-5>*BBbTBBUfc#* 
9xA±fcA*->S»HT*Rfc* tte*T-i> 

A±^A*->&»Ht"*:£ftfc*V>T* £xA±KB 
[0 0 11] 

[&£tt] KT, *BW©-^«*«#BBfc»^ 

»«B, H3tt^xA_h^«tiS^^C0E^ait7 
7-f^>hV-^t(Dl8«©-«ft^-rKWH, B4B 

©B#ffi©BSKJSGfcfiift«B: 

0i 2tt*££ff©«roB^Bii£*»B^©« 

gas* mi s\zv*j\®&n?-><Dmmm£7.T-z/ 30 
oiia*aoBiK:suaHewsft*rR«R hi 4 

RSSfWrn H 1 5 B±f2x~? lcStJ< «T«B 

[0 0 12] (jgl%K0V) 5fe-fHl, H2SIMBL 
T, WHMiBBBfciSBB^Bfc^TKWTS. 

*.n&*»#5r xa 2.a««isn*.. *»& 1 <o±^\z 
B«^B3a«KttShTi3D, Kft-&iK:«Ban& 

T>xA2fcrtHtT««4#»»*n*. »T**3fc 

[0 0 13] BBB?«B3«>&ffittdtt*B?tt4tt 

t 5 a, 5 b (H2) fc «fc 0 iWf ffi?«9r£© 



5-190435 

xa urnim) 2±©^©ffiBKtt«<wfcfiteT« 

K»Sftfc«^4 ©«B3fc* 2 ©«ffifc:#-r 

[0 0 14] frgHM^l©S®^2©±^feBtC 
B* ^xA2KST6n&«'fB4<DK*f3tS*aUT 

2 fcsttstfpn 4 ©A!t®&©iS£ ^sa^rr* 
z«j£B2 3*i««an-o>*. x, K»-&i±3MfcB 

KB, ittlB« : FB4X««©Jt»2 l&tt»±ffi© , T- 
£ # jfcff B W I, & £ # ©- &^P, X BB3L* 2 2 £ 
SMHU C©«mtt*fcS^^T«B**±©v-^fi 

B*ttffl , r*'7--^tftiH»2 4*sHtj'6nT^«. rn 

6©Z«3t»2 3*J;tf^-^«ffl»2 4BlriTn%« 

[0 0 15] 3fc«?M*WS*»fc*»Ta*raja«B 

TBBT^XWffifcBlOA^r^y 2 53EKB 
M«»»«l 6»C»tt£n, lsICP>X6tt[HrtEU>X 

U 2 5, MBttBBl 6fc*ttSft* B X, ENEl^X 
BBB1 2IMg20^77^U2 5, JEKWBfl* 

«i 6ic«BsnTv^. x, Bi"iB7tt, flfiffiflff 
1 4*±atflsi«#**«i 5 *^LTfflEifa« 1 1 

3^v>X8ttswu>x«»tf 1 7arns2© 

A y 7 7 * * U 2 5 S^UTfUJHB 1 1 2fc^*JWfH»« 
16i:i^tlTV^ 0 X, St^lOX-Y^x-^ 
©Bf^fiBBf *«»-&«BB l 9 ttBBttBB l 6 \z 

[0 0 16] ±e«BIHWIl 6fcB, SS7t«2tc:S 
3fcT«H»lcBr*^©fllBiWft»sn*, BAtf* 

e**»©A-i«:5^;^B»&2*e^*u mm^- 

2 OBMffttJFBl 6fc*«3TBaBR*nfc0B6©H 
J^«BS, iMMcfcCT* BBT^irXtftalBfcBl© 
A^r^U 1 8fcCST*±3K:*JfiattTVi3. 

sfc, BGMBn-SBi 6\z\t. &m%m <^xa) 2 

(cmos Lsi, av#-7lsi, •••) , 
*^*3nsBaxfi©ai, ->xA©ffirt»#irj6i;T* 

x-^B, <i>«r©^xA2lc^ii£:L,7tS7t> F 3^yn^ 
[0 0 17] 3t£ff 1 IB. Ay77**'J 1 8 

^ffi©J&W (*J^©*^^^) ^>fiAB (BBBJt. B 

€iB3t©«9®fi) afSBBLT, ^©^aH^^m^ 
!Si;&B*©ffilfl«*SHl*-r5- r©SB«ll*6 
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(5) 

7 

7fc*>2ts>i*. c©5%WBiaci/>x*w«i 2tt' 

UK V >X 6 ©fWft«fP£fr fi|*J«-iW8£« 1 5 a 
*«*«!«14ttt«l/TfilSl»7©«!«ff5. *l/ 

m 1 6 &flflHt*8£tt 1 5 , ttstK 1 6 tmmuyx w 

[0 0 18] ^UT±eZ««B2 31C«k0#Sft** 

(H3MD ©ft*©flfflflMfe (Wrt##ft) fc, tt 

mfc<tD«san&>i*Bf!SES)&*B»an. £©^»s 
to o 1 9] ^2«±ism : ?if-Aseojiii^e<oi[ 

IMIf«P^hWi*Snfc9iA (&B3£ 

*) lwnsnx^*. tw-fr i ©±2rfcti* 

«fc*«^3*WB-SftT43th #xA2fc|Rj**T« fl? 
tt4imH*nz£o\zm0!feti&. *f»B3j&>5 
tt»-&lteS*«T*4©«»fctt, JGE9S5. EKV 

*}Wtt»6nT«T«i«» (SB) jWMKtl*. 
[0 0 2 0] ^S«ACE)tt?flttlBttB^^A:9x. 

l/T*#»(CR«1-* 0 *»#!>iA2 0«)tfB, H 
3 SC^T± 5 fcUft©*^* OMMEWMD Pi, 

p*-p.fcE«6nr*o. **©affB*Pi, pi- 

© HR/* * - >«S ©«a3*lMllflE £ ffilTf £ & © 

T-^*ffl^TfifeB-&to*ftfT5fctt, &75-f*>h 
(Ki, Ki-K.) fc* : P»4X»436W2 1*6 
©#2 2£^TT, £©i:*©m#SZ*ai82 3X 
l4v-^*fll82 4fcJ:'pT*lflUT, 77f*>h^ 



* 

5-190435 

<? 

fflbfcx— ^£Li (xi. yi, Zi) t*UT> gx 1 " 
# L i x /\ 2 ±fc*flEanfc7 * > h Ki ©1»$6 

£©«k3te:7n— aHr-McaoTx-* 

[0 0 2 1] 21070- g 1 *— hTB* SofXry^X 
T^x^fcBJtfSn&aRtOT^-f^^hv-i? (K . • - 

SJMBEifcLTx-^Li (xi, yi, zi) * 

£ «»§*»•?©«) to««ALi*jicfflu xf7 

ziTitaftttt, ")x/M:»iiSaWLSioW M 

iHM#^7LSI, CMOS-) ©fct^ftXV^ X 
8«ttt7;P5 1B, BNNMUR* 7)U3 2B-ft£© 

"Ye s M 0Dfc#fcJ4XT-y^7T, ^©x-^Li £ 

— Xr-y^3-6 0ftr*l*39« "No" (Di:#tr 
14, IfcX5 t y^ r 8TKi-K.©X7-lll5ilt*««BfJt 
fit (5%) B^TftS^S^^JMStlS. ^^TX7 
-»SJt*4:J4, r-^^ffll^iT©^^ (H3 

"No" ©ttl:B7f-;^il:R5T, 
^©*ffl*5^0a[U "Ye s" Oi^trl4, 

K±B^ry^S 3~S 6<Dm%\<D&*£tf£Z> 1 b<!)\$, 

^n*T\zftK>ntzmmr&mvtzT-?-(!&?). zo 

^.ffl$nTitS©^i:$n^o ^©*^T{4. 
^ns©T. «j£aPP©«flE*WBfcft±S**Ci: 
[0 0 2 2] »B%K (DxA) ©Brt»*fcS 
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9 

[0 0 2 3] <*tt«3fc«K) Pi, 

Pi-'-P.fc»TS«B5 s -^»««2 0W©H*1tWC 

sfa&mznt zniE obi©*© * ®vm%M2± 
(om^mmPi, p*»-p.s»jfcL , tv>*£**fc« : F 

rc»r**fl*7©cift#*fc»-r*»iE (m2v>m 
[0024] »%±ia«*ii»afcjKi;fc«rti»7©fl 
©jKEjWrfcn*. c©^, 5ferK4©3sa«tt©« 

&£&ffi3 2:fc<J;tfi£ffi3 l*#T*tt#*tt»-&l© 
±fC»tttt»©*lf3 2, ttffl3 l©«*T-jrMB, 
Mi ©ttft**fflT5. Z(Dm-£teE$:fcftTZ>\zmtzz> 
X\t. B7. 0 8tC^"Ti:5^lifi#l©&®^lJ$ 
i*\ W?*4 ^Slnl^^TMBSrSSIt-r^S©-^®? 

v-i?^ms2 4 (hi) itT&wu ^n^ct 

ftB (KIsf&lS^BSli-T) TW7->Mi8«lil 

SfllftfliHrtOlIROfiami, m», m 3 , —mi (01 
1) fc*ViT«tp"7— ^M>, M L ©aS^*^^ffl-r^ 

n-5 (ft, £©»&» S&ffcHmi, mi, ma, -m. £ 

a-f^-^tttttt*! (X-YXf-y) ©jg^stca 

[0 0 2 5] 01 ©flrtHt*«4ffl 1 5 Stl*'* 
*ClRl*|jE*ftf4, X, Y£gfn]©X, Yffig, AX, 

8£*ia«3C(D, (2)©saasotr««»A tt , Ai- 

A 8 , Bo, Bi— B*T&&.. 

AX=Ao+AiX + A 2 Y + A«X 3 

■*AiXY + Ab Y 2 +AeX* 

+ At X 2 Y + As X Y 2 + A 9 Y* - (1) 

A Y=Bo +Bi X + Bj Y + BsX 2 

+ B4XY + BsY 2 + B 6 X 3 

+ B7X 2 Y+BsXY 2 + B»Y 3 -(2) 

[0026] &Mounm&2zx<Dmfa%iiEm& 

Ao 1 , B.M4, H7^H1 0 IC^Lfc&ipV-? ©5 
<£ v «WiT-jrM 1 ©5 s -^S±Ba),(2)aCKaTtta6 



(6) ttflH*5- 1 9 0 43 5 

T^^^IrJ^jEH-^^A. 8 , B* B <hU ^2pT-^M 

iftWv^afcflrtrttiEflRRSA.s B. i if*t, 

An' = (Ad 8 —Ad 1 ) Z/H -(3) 

B„ l = (B„ H -B„ l ) Z/H -(4) 
<hUT^;L£>n£ (ddTHte, S^T-^Mb, Ml© 
&2©gT&£) o 
[0 0 2 7] — *f^lV>X8 fcHUT»4jftjftfi«* 

ffiiE©^S5M I r ^MfpJffiSX, YtCJ&UTSScSfc© 
i0 T#S(5)£T#&6n£a 

Ir = ao + aiX+a 2 Y+ot3 X 3 

+ a 4 XY+a 5 Y 2 + aeX 3 

+ a? X 2 Y+ as X Y 2 + a 9 Y 3 -» (5) 

(6)T*^e.n^>« 

ao 2 = ao L + (ao B -ao L ) /H • Z -(6) 
[0 0 2 8] X, #jftJRS»iE©«»tt Isitt, R« 

+0 4 XY+i3B Y 2 + jS 6 X 3 
+ 3?X 2 Y+j3 8 XY 2 + /3 9 Y 3 

isT = ro4-riX + T2 Y+raX 2 

+ T4XY+T5 Y 2 + 7bX 3 
+ T7 X 2 Y + T8XY 2 H-r9Y 3 -(7) 
<hLT#^6n-5o ro**Z©MBcil/r 
£o z =j8o L + (i3o B -j8o L ) Z/ -(8) 

ro I = To L + (ro H -ro l ) Z/H -(9)tLT#*. 

[0 0 2 9] **K«©« : HW*«1lT?f4K«ffi©« 
^ *fc«i;T*fl:-r5»jE«ftA.» (Ai 2 , A* 2 * — 
As 1 ), Bn 1 (Bi z , Ba'-'-B. 1 ), Sffao 1 , 
/So 1 , ro'fcBUTfa, (DttE** ffi2ffi[B©iS&^H 
»S^t4*©^«*%^«K»ffi*aS*»L. ®& 
KSHKSZi, Z 2 , Z 3 , •»Z.fc»«L&«&, Ufe 

&tt) t*fclME»2©Ay7 7^ i E l J2 5K»ttU 

3#M) *K»UL&#«5t««»©ttB'&toit©&» 

©HjE«RCoi, Cm, C 2 i, Cai, Doi, Dit, 
40 D 2l , DaiSjWB»2©yt!y7 7^ ; EU2 5C*»l/. 
ffirftSStWittfl*©*?**?!, P.-P.tc* 

2\ «fisnfc«*wKszKiEi;T»2©;t5/7T^ 

om*t%h<Dtt : b\Z%&m2 0rtyyy* ; £V 2 5 
*6«*ffiUT«lfPttJWl 6**«ES**2ia:ft<I([ 
»ttK«fltt*W84* 1 5, BRl/>XjlHP»12ii 

50 [0 0 3 0] tt?WB3^B©fl*IMm 1 6 \Z. 
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(7) 



&H¥5-1 9 043 5 



11 



12 



%m »x7\) izmtzy"-?* ro^> ^xa© 

atfcwffl-r s - t-c, »»ttt^©«^©*fc*fc>iwt 
[0031] hi 2«, ttzm^mmymmz&zmm 
^nan^e (H2) ox-yxt-v us 

Y^lSj (H12«p±T*W) fc©^au»»sn*j;5 

T *&*lex-Yxy— 5?#&*»J*©#Jt 

[0 0 3 2] — >&TnJ (Y^IrI) ©^^#»3i*£SSi 
^afcfrSfcS&oTB* £ x A 2 ©E^M^X 7— v 20 

tiTWkommffi&m&'Ztu *ft*ft©SB«<t^ 

m?m, -S^oT^D, tot, -MftM&tLT 
K3e$n&±EJf®««B, ±E«fPl»Wrtfc+»»lii 

ff»ffiJ*7*teU 9iA±CD7-J (77*Y*>hV— 

14, X-YXf-yl^ ^(DWM&WiljfatntCtjfo 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Either [ at least ] the location of two or more alignment marks which scanned the semi-conductor wafer front 
face with the electron ray, and were formed on this wafer, or the height on the front face of a wafer is detected. The 
data which carried out **** detection are compared with the storage value according to which it was beforehand 
classified at least according to one side of the storage value or field internal division cloth beforehand classified 
according to the wafer condition in a data detection time. When it is judged that it has separated from the tolerance of 
distribution of the data with which the detected this data were memorized The electron-beam-lithography approach 
characterized by exposing the resist which read the above-mentioned storage value corresponding to this, replaced with 
these ****** data, corrected at least one of the configuration of the amount of deviations of an electron ray, and the 
photoelectron side of an electron ray, and the focal locations of an electron ray using this storage value, and was 
applied to the wafer front face. 

[Claim 2] In the electron-beam-lithography approach which exposes the resist which applied the electron ray to this 
wafer and was applied on the wafer while moving the X-Y stage which carries a wafer to the one direction The 
exposure field of a wafer is divided into two or more exposure fields based on the electron ray swath width of the 
direction which intersects perpendicularly in the migration direction of a sample base with this. The electron-beam- 
lithography approach characterized by detecting either [ at least ] the location of the alignment mark formed in the 
wafer front face, or height for every termination of the exposure processing to one field of the divided this exposure 
field, and making the correction to a gap of alignment based on this detection result. 

[Claim 3] The electron-beam-lithography approach characterized by being characterized by measuring the rotational 
error of the continuation migration direction of the X-Y stage which carries a wafer, and the axis of coordinates of the 
pattern formed on a wafer, and performing either [ at least ] correction of the amount of deviations of an electron ray, or 
angle-of-rotation revision of the configuration of the photoelectron side of an electron ray based on this rotational error. 

[Claim 4] In the electron-beam-lithography approach which exposes a desired pattern on a wafer front face combining 
step migration in either [ deviation control of an electron ray, and / at least ] the direction of X of an X-Y stage where 
the wafer with which the resist was applied is carried in a front face, or the direction of Y A drawing field smaller than 
the range which can draw by the deviation exposure of the electron ray centering on a predetermined reference point is 
formed. The electron-beam-lithography approach characterized by forming at least two or more drawing reference 
points in this drawing field, aligning the above-mentioned predetermined reference point with these two or more 
drawing reference points one by one, and performing two or more electron-beam-lithography processings to the same 
pattern. 

[Translation done.] 
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[Detailed Description of the Invention] 

[0001] , . . , 

[Industrial Application] This invention is used for the technique which impnnts a circuit pattern etc. to the water with 
which it applied to the ultra-fine processing technology which used the electron ray for the semi-conductor 
manufacturing-technology pan, and the resist was especially applied to the front face, concerning an effective 
technique, and relates to a useful technique. 

[0002] . . , 

pescription of the Prior Art] In performing the exposure process which impnnts a desired mtegrated-circuit pattern to 
the wafer with which the resist was applied, in the production process of semiconductor integrated circuit equipment, 
the electron ray open opto-electronics which exposes this resist with an electron beam (electron ray) is well-known (for 
example, Kogyo Chosakai Publishing Co., Ltd., November 18, Showa 61 issue, 1 10th page - the 1 14th page of 
"electronic ingredient" November, 1986 issue separate volume). In this electron ray open opto-electronics, since an 
electron ray is irradiated on the wafer front face which applied the resist and direct writing of the integrated-circuit 
pattern is carried out, an integrated-circuit pattern more detailed than the conventional optical exposure technique 
(technique which once forms an integrated-circuit pattern in a photo mask, and imprints this on a wafer) can be formed. 

[0003] therefore, drawing of the detailed integrated-circuit pattern by the electron ray ~ efficiency ~ oh, in order to 
close, when exact alignment of an electron ray and a sample is made into a premise and carries out computer control of 
the electron ray (focusing beam) based on the design data of an integrated circuit, a high speed and highly precise 
micro-processing processing are realizable. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it was shown clearly by this invention persons for there to be the 
following problems in the technique mentioned above. That is, since distortion and a surface level difference arise to 
the wafer with which an integrated-circuit pattern is drawn while repeating many processes, it is required for it to 
amend in the graphic form (exposure graphic form) drawn by the electron ray according to this level difference, when 
maintaining the doubling precision and dimensional accuracy of the exposure graphic form piled up mutually after that. 
For this reason, to every [ which is formed on a wafer ] unit exposure field (refer to drawing 3 ), by the computer 
control of electron-beam-lithography equipment, predetermined amendment according to the above-mentioned level 
difference must be performed to each design data, and micro processing must be performed. However, when many 
processes are performed and a pattern puts on the substrate pattern on a semi-conductor wafer, during an activity, while 
repeating a process, distortion and a level difference arise on a wafer front face, or a foreign matter adheres to a wafer 
front face, or the defect on a mark arises on a wafer in the middle of a processing process, and there is a case where it 
becomes impossible to detect correctly the above-mentioned reference mark formed at the wafer. For this reason, even 
if it corrects alignment of a wafer and a circuit pattern based on a mark location detection value, the doubling error 
resulting from the detection error of a mark arises, and the fault referred to as that a high drawing precision is not 

acquired arises. . 
[0005] Moreover, it is known that the amount of fluctuation of the exposure location of the electron ray itself will 
become large gradually, so that it faces drawing a detailed pattern using an electron ray and irradiation time becomes 
long. In order to stop this, the exposure location is a desired location with the fixed time interval, or it is necessary to 
proofread based on the mark location on the mark on a stage, or a wafer. With the drawing equipment using an electron 
ray, in order to hold the rapidity of drawing processing, to shorten the time interval of the location detection of an 
alignment mark used as criteria and height detection as much as possible, and to proofread a location mark for a short 
period of time is desired. Moreover, while drawing a pattern completely on a wafer, it is necessary to perform 
proofreading processing two or more times, and to what kind of timing these processings are performed will determine 
the precision of drawing. 

[0006] Moreover, when processing which draws a pattern on a wafer was performed carrying out continuation 
migration of the stage in which the wafer was carried in an one direction, it became clear that a rotation level difference 
arises by the direction of continuation migration of said stage, and the coordinate shaft orientation of the substrate 
pattern existing-formed on the wafer. The point which a maximum of about 500 micrometers of gaps of a coordinate 
produce according to this rotational error may exist. In order to amend this rotational error conventionally, the 
technique of carrying out minute rotation of the stage in which the wafer was carried by the rotational error was taken 
after error detection. However, rotation correction will become difficult if an electrostatic chuck method comes to be 
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adopted as a maintenance means of a wafer. Although this is fixing the wafer on a stage with static electricity by the 
electrostatic chuck method, holding power of this electrostatic chuck method cannot be positioned, in order to once be 
canceled and to make the rotation location within drawing equipment best, in case it moves to the vacua of drawing 
equipment from the interior of a room. 

[0007] Moreover, when drawing a circuit pattern using an electron ray and an electron ray is irradiated by the sample 
(wafer), in case a sample is charged and a circuit pattern is drawn next with the charge at this time, the exposure 
location of an electron ray shifts from a desired location. The shift amount of this exposure location becomes large 
depending on the current value of an electron ray at the time of the drawing processing to which a current value 
becomes large, and in case it draws a circuit pattern with high precision, trouble produces it. Moreover, the deflection 
distortion of an electron ray becomes large and the boundary section (boundary section with a contiguity deviation 
field) of the deviation field which can draw by electron ray processing of 1 cannot draw high precision in this boundary 
section neighborhood. Furthermore, the electron ray itself affects it mutually between self charges according to 
Coulomb's law, a profile becomes not clear at the time of a drawing process, or dispersion arises in the dimension and 
location of a circuit pattern where fluctuation is drawn by the electron ray itself by being generated. Especially these 
troubles become remarkable at the circuit pattern drawing process of microscopic ** that high degree of accuracy is 
expected. 

[0008] Accomplishing this invention in view of the above-mentioned situation, the 1st purpose is offering the electron- 
beam-lithography approach which lessened distorted effect of a wafer at the defect on said wafer, and the foreign 
matter list, and enabled high drawing of precision. Moreover, the 2nd purpose is offering the electron-beam-lithography 
approach of performing efficiently mark detection actuation and exposure actuation of an electron ray so that it may 
perform efficiently the drawing processing of a pattern and the proofreading processing of a location by the electron ray 
in the drawing equipment with which continuation migration of the stage is carried out. Moreover, the 3rd purpose is 
offering the electron-beam-lithography approach which made it possible to amend the rotational error of a wafer with a 
sufficient precision also in the drawing equipment with which the electrostatic chuck method was adopted, moreover, 
the wafer with which the electron ray with which the 4th purpose was irradiated was charged — or it is offering the 
electron-beam -lithography equipment which it is accurate and can be drawn even if it is the case where the exposure 
location shifts, and the drawing approach with a self charge. It will become clear [ about the other purposes and the 
new description ] from description and the appending drawing of this specification along [ said ] this invention. 
[0009] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is explained among invention 
indicated in this application. The drawing technique of this invention namely, when it applies to an electron -beam- 
lithography technique, [ for example, ] In order for the distortion on said sample, a defect, a foreign matter, etc. to 
protect detection precision degradation of the mark location on said sample side, and height on the occasion of 
detection of two or more alignment mark locations on a wafer, and height, Two or more detection data of said sample 
by statistics processing of the form of a sample, a production process, field internal division cloth, etc. The detection 
data which separated from distribution are excepted, the deviation of an electron ray (electric charge beam), formation 
of an electron ray, and the beam focal location of an electron ray are doubled using the remaining data, and a pattern is 
drawn to up to a sample. Moreover, in case a pattern is drawn on a wafer, moving continuously on the stage in which 
the wafer was carried, the drawing field on a wafer is divided in the continuation migration direction and the 
rectangular direction of said stage, and said mark location and detection of height, and pattern drawing are made to 
perform proofreading processing for every field with the amount of deviations of an electron ray (electric charge beam) 
repeatedly. Moreover, in case a pattern is drawn on a wafer, moving continuously on the stage in which the wafer was 
carried By measuring the rotational error of the direction of continuation migration of said stage, and the coordinate 
shaft orientation of the substrate pattern formed on the wafer, and adding amendment to the deflecting system of an 
electron ray, when said rotational error is small Moreover, when said rotational error is small, said rotational error is 
amended and it is made to draw by adding amendment to adding amendment to the deflecting system of an electron 
ray, and rotation of the configuration of an electron ray. Moreover, the dimension of the pattern which draws on a 
wafer in the approach of drawing a pattern to up to combination and a wafer, a position coordinate, etc. are changed 
into the coordinate centering on two or more reference points, and migration of a wafer, the deviation scan of an 
electron ray, and turning on and off of an electron ray are exposed in two or more [-fold ] to one drawing point based 
on each coordinate. 
[0010] 

[Function] According to the electron-beam-lithography technique of above-mentioned this invention, on the occasion 
of detection of two or more alignment mark locations on a wafer, and height, the aforementioned detection data can 
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eliminate the thing reflecting the location and height of said sample, and the thing which included distortion of 'a 
sample in the defect on said sample side, and the foreign matter list by statistics processing of said detection data. Fqr 
example distribution of a mark location or height is searched for on a wafer based on deposition of the specific wiring 
film or an insulator layer, and distortion of the wafer after etching processing, and processing of removing the detection 
data which separated from this is attained. Moreover, in case a pattern is drawn on a wafer, moving continuously on the 
stage in which the wafer was carried, with the amount of drifts of an electron ray, without increasing drawing time 
amount sharply, by dividing the drawing field on a wafer in the continuation migration direction and the rectangular 
direction of said stage, pattern drawing can be carried out with detection of said mark location and height for every 
field, and improvement in precision can be aimed at. Moreover, in case a pattern is drawn on a wafer, moving 
continuously on the stage in which the wafer was carried By measuring the rotational error of the direction of 
continuation migration of said stage, and the coordinate shaft orientation of the substrate pattern formed on the wafer, 
and adding amendment to the deflecting system of an electron ray, when said rotational error is small Moreover, when 
said rotational error is large, said rotational error is amended and it is made to draw by adding amendment to the 
configuration of the photoelectron side of adding amendment to the deflecting system of an electron ray, and an 
electron ray at rotation. Moreover, to one kind of pattern data which specified the dimension of the pattern which draws 
migration of a wafer, the deviation scan of an electron ray, and turning on and off of an electron ray on a wafer in the 
approach of drawing a pattern on combination and a wafer, the position coordinate, etc., two or more coordinates 
centering on two or more reference points are acquired, and multiple-times pile exposure is carried out on the basis of 
this. Thereby, fluctuation of an electron ray is reduced and improvement in the connection precision in the electron ray 
deviation boundary section can be realized. 

[0011] . 
[Example] Hereafter, one example of this invention is explained based on an accompanying drawing. The block 
diagram showing the configuration of the electron ray aligner which drawing 1 requires for this invention, the 
perspective view in which drawing 2 shows the configuration of electron beam equipment, The explanatory view in 
which drawing 3 shows an example of the relation between the array condition of the unit exposure field on a wafer, 
and an alignment mark, The explanatory view of data processing according [ the statistics processing flow of mark 
detection data, drawing 5 , and drawing 6 ] to the field internal division cloth of a wafer in drawing 4 , The explanatory 
view having shown an example of the processing which asks for the deflection coefficient [ drawing 10 / drawing 7 - ] 
according to the height of the exposure side of an exposed object (wafer), The explanatory view showing an example of 
the criteria mark detection location at the time of drawing 1 1 asking for a deflection coefficient, The explanatory view 
of the drawing method according [ drawing 12 ] to the electron ray aligner of this example, the explanatory view 
showing the rotational error from which drawing 13 is produced between the axis of coordinates of a wafer circuit 
pattern, and the migration direction of a stage, The explanatory view and drawing 1 5 which show the generation 
procedure of data in which drawing 14 uses the electron-beam-irradiation technique of the 2nd example are the 
explanatory view showing the procedure of electron beam irradiation based on the above-mentioned data. 
[0012] (The 1st example) With reference to drawing 1 and drawing 2 , the drawing procedure by electron-beam- 
lithography equipment is explained first. The sample base shown by one in drawing consists of an X-Y stage which can 
move in the direction of X, and the direction (for example, the longitudinal direction and lengthwise direction of 
drawing 3 ) of Y freely in a horizontal plane, and the semi-conductor wafer 2 with which the admiration electron beam 
resist was put on the front face is laid as an exposed object (sample) on this sample base 1 . The source 3 of an electron 
ray is formed above the sample base 1, and an electron ray 4 is irradiated towards the wafer 2 laid in the sample base 1. 
Between the source 3 of an electron ray, and the sample base 1, the electron ray adjusting device of the electron optics 
system which consists of the shaping machine 5, the rotation lens 6, deflecting system 7, an objective lens 8, etc. is 
formed. 

[0013] After the photoelectron side was changed into the predetermined configuration (rectangle) by the aperture 5a 
and 5b ( drawing 2 ) prepared in the interior when the electron ray 4 irradiated from said source 3 of an electron ray 
passed the shaping machine 5, Spin compensation with the rotation lens 6 and the deviation amendment by deflecting 
system 7 are made, and, thereby, an electron ray is irradiated by the location of the arbitration on a wafer (exposed 
object) 2 with the quantity of light of arbitration. And focusing to the front face of the exposed object 2 of the irradiated 
electron ray 4 is performed by said objective lens 8. 

[0014] The Z measurement machine 23 which detects the reflected light of the electron ray 4 applied by the wafer 2, 
and measures the height of the incidence part of the electron ray 4 in a wafer 2 is formed in the upper part location of 
the exposed object 2 of said sample base 1. Moreover, the mark detection machine 24 which detects the secondary 
electron when irradiating said electron ray 4 or other light sources 21 at the mark formation section on the top face of a 
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• sample or the scattered light 22, and detects the mark location of an exposed lifter based on this detection result is 
foryned in the sample base 1 upper-part location. These Z measurement machines 23 and the mark detection machine 
24 are connected to a control computer 16 by each, and the detection result is sent to this computer 16. 
[0015] Said shaping machine 5 which changes a photoelectron side into a predetermined configuration is connected to 
the 1st buffer memory 25 and also control computer 16 in which rapid access is possible through the shaping machine 
control section 9 and the shaping signal generator 10, and the rotation lens 6 is connected to operation part 1 1, the 1st 
buffer memory 25, and a control computer 16 through the rotation lens control section 12. Moreover, the rotation lens 
control section 12 is connected to the 2nd buffer memory 25 and also a control computer 16. Moreover, deflecting 
system 7 is connected to said operation part 1 1 and 2nd buffer memory 25 through the deviation control section 14 and 
the deviation signal generator 15, respectively. On the other hand, the objective lens 8 is connected to operation part 1 1 
and a control computer 16 through the objective lens control section 17 and the 2nd buffer memory 25. Moreover, the 
sample base control section 19 which controls actuation of the X-Y stage of the sample base 1 is connected to the 
control computer 16. 

[0016] A lot of information about the graphic form exposed in the exposed object 2 is stored in the above-mentioned 
control computer 16, for example, the drawing data storage section 20 which consists of a hard disk drive unit of mass 
storage capacity etc. is connected to it. This drawing data storage section 20 is constituted so that the predetermined 
graphic form information chosen suitably may be transmitted to the 1st buffer memory 18 in which rapid access is 
possible if needed with a control computer 16. Moreover, the database 26 which stores the data about the mark location 
and height of the exposed object (wafer) 2 according to the field internal division cloth of a wafer the form (CMOSLSI, 
a bipolar large-scale integrated circuit, — ) of a wafer and the exception of the production process to which the exposure 
concerned is performed is connected to said control computer 16. And this data is linked to the exposure job program 
corresponding to each wafer 2, and can be serially taken out now. 

[0017] On the other hand, based on the graphic form information currently held at buffer memory 18, operation part 1 1 
calculates configurations (rectangular magnitude etc.), the amount of deviations (electromagnetism controlled variable 
of polarization and electrostatic polarization), etc. of a photoelectron side of an electron ray 4, and outputs the various 
control signals according to these various results of an operation. The shaping signal generator 10 and the shaping 
machine control section 9 which received the control signal from this operation part 1 1 control the shaping machine 5 
based on this signal (control of the configuration of a photoelectron side). Furthermore, the above-mentioned control 
signal is sent also to the rotation lens control section 12, the deviation signal generator 15, and the objective lens 
control section 17. Among these, said rotation lens control section 12 performs actuation control of the rotation lens 6, 
and the deviation signal generator 15 collaborates with the deviation control section 14, and controls deflecting system 
7. And the objective lens control section 17 controls an objective lens 8 (focusing). In this case, between the control 
computer 16, the deviation signal generator 15 and a computer 16, the rotation lens control section 12, and a computer 
16 and the objective lens control section 17, the 2nd buffer memory 25 (storage means) is interposed, and, as for this 
2nd buffer memory 25, the height data from said Z measurement machine 23 are inputted. 

[0018] And the detection results (height data) obtained with the above-mentioned Z measurement vessel 23 are the 
below-mentioned component fields PI and P2. — The exposure side height measured by detection is recognized for 
every (every field internal division cloth) deviation field of Pn (refer to drawing 3 ), and the correction factor of the 
arbitration beforehand stored in the 2nd buffer memory 25 according to this recognized height is read alternatively. 
Thus, the read correction factor is sent as a signal with which that is expressed to said deviation signal generator 15, the 
rotation lens control section 12, and the objective lens control section 17. 

[0019] Drawing 2 is the perspective view showing the configuration of the drawing equipment of the above-mentioned 
electron beam equipment. On X-Y stage (sample base) 1 which can move freely, the wafer (exposed object) 1 with 
which the admiration electron beam resist etc. was applied is carried at the front face in the horizontal plane of the 
sample shown in drawing 2 . Above the sample base 1, the source slack electron gun 3 of an electron ray is formed, and 
it is constituted so that an electron ray 4 may be emitted towards a wafer 2. In the path of an electron ray 4 of reaching 
[ from the source 3 of an electron ray ] the sample base 1, the electron optics system which consists of the molding 
machine 5, the rotation lens 6, deflecting system 7, an objective lens 8, etc. is prepared, and an electron ray controller 
(equipment) is constituted. 

[0020] The operations sequence of exposure of the wafer alignment / pattern using the electron-beam-lithography 
equipment of this configuration is concretely explained with reference to drawing 3 . The exposure sides of the semi- 
conductor wafer 2 are two or more component fields (unit exposure field) PI and P2, as shown in drawing 3 . — It is 
divided into Pn and they are each component fields PI and P2. — In the predetermined location of Pn, they are the 
alignment marks Kl and K2. — Kn is prepared. This alignment mark is for maintaining two or more superposition 
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precision between circuit patterns used for every process at the exposure process repeated two or more times in case the 
component of an integrated circuit is formed for example, in a wafer front face (for alignment). In order to anally 
perform alignment using this alignment mark, an electron ray 4 or the light 22 from the light source 21 is applied .to this 
alignment mark (Kl, K2 - Kn), the Z detector 23 or the mark detection machine 24 detects the scattered light at this 
time and an alignment mark location is recognized in three dimension. And the data detected in this way are expressed 
as Li' (xi yi zi) and these data Li distinguish with the flow chart which showed drawing 4 whether it was what 
reflected coWectly the information on the alignment Ki formed on the wafer 2 (data of a mark formation way; ideal 
lattice point). Thus, by comparing the contents of data according to a flow chart, the detection error ofthe alignment 
mark produced when a foreign matter adheres on the exposed object (wafer) 2 or the substrate level difference has 

arisen is eliminated. . . „ A . . _ 

[0021] In this flow chart, two or more alignment marks (Kl, K2 - Kn) first prepared on the wafer at step 1 are 
measured, coordinate transformation of this measurement data is carried out at step 2, and Data Li (xi yi zi) are 
obtained And error deltaLi with the ideal lattice point (value in a design stage) showing these profit data Li 

and a mark is computed. [ whether it has become below the reference value as which this error deltaLi is already 
determined at steps 3-6 by statistics processing for every form based on the detection data of ** past and ] It is 
distinguished respectively whether it is within the limits determined [ whether it has become below the reference value 
determined / whether it has become below the reference value determined for every production process and / for every 
** lot and 1 for every field internal division cloth of ** wafer. In every form, the difference in the class (for example, a 
bipolar large-scale integrated circuit, CMOS-) of LSI formed in a wafer is said, and the difference among production 
processes such as one layer of every process aluminum, an interlayer insulation film, and aluminum two-layer is 
said here 'And when all of these distinction are "Yes", the data which adopt this data Li and express a new mark 
location and height with step 7 are computed. On the other hand, when it is "No" any of steps 3-6 they are it ,s further 
distinguished at step 8 whether the error measurement ratio of Kl-Kn is beyond a predetermined value (5 /o). An error 
measurement ratio is a ratio showing how many there was any mark from which the detection value separated from the 
above-mentioned reference value among all the marks (each mark shown in drawing 3 ) that detected data here. When 
this distinction result is "No", it returns to step 1, it redoes from detection of data, and on the other hand, at the time ol 
"Yes" the data which separated from the above-mentioned reference value are replaced with the already memorized 
value (step 9), and subsequent processing is performed at it. In addition, it is data detected by the processing performed 
by then and the thing used as the criteria of distinction of the above-mentioned steps S3 -S6 classifies this data 
according to the form of an exposed object, a production process, a lot, and field internal division cloth and memorizes 
it and the detection data of the wafer corresponding to this classification condition are suitably read at the time ot 
detection of new data, and let it be comparative criteria. By this method, if inspection of an exposed object is repeated, 
since many data will be stored so much, the precision of a criterion can be raised with time. 

r0022l Next based on the field internal division cloth of an exposed object (wafer), the procedure of performing 
exclusion of the abnormality data about the above-mentioned detection data Li and a supplement is explained using 
drawing 5 and drawing 6 . As shown in drawing 5 , when the data (Li+4) of an abnormality point are contained in the 
detection data Li, to error part deltaL from the ideal lattice point of each detection data, difference of the abnormality 
point data is carried out (Li+4), average-value processing of this is carried out, and this processed data is permuted by 

abnormality point data. . ; , ri , .. , „ 0 

[0023] By the way, component fields PI and P2 (unit exposure field) - Focusing by control of the objective lens 8 
according to the exposure side height of the ** this exposed object 2 (wafer) if the exposed object (wafer) 2 is hit 
performing exposure processing based on the graphic form information in the drawing data storage section 20 to Pn 
And the amendment (1st amendment) to the deflection coefficient of deflecting system 7, the component fields PI and 
P2 on the object 2 exposed [ ** ] - The amendment (2nd amendment) to the deflection coefficient of the deflecting 
system 7 to distortion which the inequality of the system of coordinates of the system of coordinates which form Pn, 
and an electron optics system, and the exposed object 2 have is required. So, in this example, the following correction 
processings are performed after ending data processing mentioned above. 

[0024] That is calculation of the deflection coefficient of the deflecting system 7 according to the above-mentioned 
exposure side height and amendment to this are performed according to the following procedures. Amendment of 
height is performed if the exposure actuation to the exposed object 2 is preceded. In this case, first, the difference ot 
height prepares the sample which has the known different high side 32 and the known different low side 3 1 on the 
sample base 1 and detects the location of Hie standard marks MH and ML of the high side 32 of a sample, and the low 
side 31 In this case in detecting MH, as shown in drawing 7 and drawing 8 , the location of the sample base 1 is 
moved, the mark detection machine 24 ( drawing 1 ) detects the secondary electron at the time of deflecting an electron 
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•ray 4 and irradiating MH, and this obtains the standard mark MH detection result in a different deviation location. On 
the^other hand, in detecting the standard mark ML, as shown in drawing 9 and drawing 10 , the standard mark ML is 
detected like the above in a different deviation location (moving the sample base 1). And by detecting the location of 
the standard marks MH and ML in two or more locations ml, m2, and m3 in a deviation field, and — mn ( drawing 1 1 ), 
respectively, while only a predetermined distance moves the sample base 1 The amount of distortion according to 
change of exposure side height is calculated (it is assumed that the locations ml, m2, and m3 concerned and the data 
showing -mn are correctly called for in addition by the sample base control section 19 in this case based on the feed 
per revolution of the sample base 1 (X-Y stage)). 

[0025] The deviation correction factor which should be given to the deviation signal generator 15 of drawing 1 is the 
coefficient A 0 which sets left part of the degree type (1) expressed and (2) to 0 when it considers as X, X of a 
deviation of Y, Y coordinate, and the amount of distortion that asked for delta X and delta Y from the location of the 
sample base 1, and Al . It is A9, and BO and B 1 . — It is B9. 

>deltaX=A0+Al X+A2 Y+A3X2+A4XY+A5Y2+A6X3+A7X2 Y+A8XY2+A9 Y3 (1) deltaY=B0+BlX+B- 
2Y+B3X2+B4XY+B5Y2+B6X3+B7X2 Y+B8XY2+B9Y3 - (2) [0026] Moreover, the deviation correction factors 
AnZ and BnZ in sample side height Z of arbitration If the number of deviation assistant Masakazu which had applied 
the data of the standard mark MH to the above (1) and (2) types, and asked for them among the standard marks shown 
in drawing 7 - drawing 10 is set to AnH and BnH and the deviation correction factor for which it asked using the 
standard mark ML is set to AnL and BnL AnZ=(AnH-AnL) Z/H --(3) BnZ=(BnH-BnL) Z/H It is given as --(4) (H is 
the difference of the height of the standard marks MH and ML here). 

[0027] On the other hand, about an objective lens 8, amendment to a focal location and astigmatism is performed. The 
current value Ir of the focal amendment in this case becomes settled according to the deviation coordinates X and Y, 
and is calculated by the degree type (5). 

Ir=alpha 0+alphal X+alpha 2 Y+alpha 3X2+alpha4 XY+alpha 5Y2+alpha6X3+alpha7X2 Y+alpha 8XY2+alpha9Y3 - 
(5) alpha 0 changes according to sample side height Z, and is calculated by the degree type (6) here. 
alphaO Z=alpha 0L+(alpha0H-alpha0L)/H-Z — (6) [0028] Moreover, the current value ISX of astigmatism correction is 
ISX=beta 0+betal X+beta 2 Y+beta 3X2+beta4 XY+beta 5Y2+beta6X3+beta7X2 Y+beta 8XY2+beta9Y3 
ISY=gamma 0+gammal X+gamma 2 Y+gamma 3X2+gamma4 XY+gamma 5 Y2+gamma6X3+gamma7X2 Y+gamma 
8XY2+gamma9Y3 similarly. - It is given as (7). betaO and gammaO are beta0Z=beta0L+(beta0H-beta0L) Z/as a 
function of Z here. — (8) gammaO Z=gamma 0L+(gamma0H-gamma0L) Z/H — It is given as (9). 
[0029] The correction factor Anz (A1Z, A2Z .... A9Z) which changes according to the height of a sample side in the 
electron ray aligner of this example, It is related with Bnz (BIZ, B-2Z ...B9Z) and alphaOZ, betaOZ, and gammaOZ. ** 
Divide proportionally sample side height also including the difference of elevation H for said quantity, and low the 2nd 
page, or its outside. ** gammal, gamma2 which were beforehand computed in each sample side height Zl, Z2, and Z3 
and the value corresponding to -Zn .... gamma3, betal, beta2 It stores in said 2nd buffer memory 25 with beta 3 
(constant value). ** They are each alignment blocks Kl and K2 further.... Correction factor COi for the alignment for 
every exposure field computed to every Km (refer to drawing 3 ), Cli, C2i, C3i, DOi, Dli, D2i, and D3i are stored in 
said 2nd buffer memory 25. ** They are each component fields PI and P2 based on this. — the correction factor for 
which it depends on exposure side height Z for each [ corresponding to Pn ] exposure field of every It chooses from the 
value beforehand stored in the 2nd buffer memory 25 according to measured exposure side height Z. ** Give directly 
to the deviation signal generator 15, the rotation lens control section 12, and the objective lens control section 17, 
without reading from the 2nd buffer memory 25 concerned, and making a control computer 16 intervene with what 
takes a fixed value. By this procedure, the exposure activity of each unit exposure field is done. 
[0030] Data concerning an exposed object (wafer) to the control computer 16 of an electron ray aligner, Namely, the 
database 26 which has the information on the class of wafer, a production process, a groundbreaking lot, field internal 
division cloth, etc. is connected. By linking these data to the job data for exposure control of an exposed object, 
enabling it to take them out, and distinguishing mark detection data with a still more nearly actual exposed object based 
on these data taken out picking according to the flow shown in above-mentioned drawing 4 The superposition precision 
of the exposure to an exposed object can be raised certainly. 

[0031] Drawing 12 is the explanatory view showing an example of the drawing method by the above-mentioned 
electron ray aligner. By this drawing method, continuation migration of X-Y stage (sample base) 1 of electron-beam- 
lithography equipment ( drawing 2 ) is carried out only in the direction (the drawing 12 Nakagami down) of Y. This is 
because improvement in functional of the whole equipment (expansion-izing) must be aimed at to consider as the 
configuration which makes X-Y both directions carry out continuation migration of this stage by an X-Y stage's being 
constituted from the above-mentioned drawing equipment by the quality of the materials other than a metal (product 
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made from a ceramic) in order to prevent an overcurrent, and the weight of a stage becoming large in this case. 4 
[0032] In carrying out the drawing method which carries out continuation migration only of the one direction (the r> 
direction of Y), vertical division of the exposure side of a wafer 2 is carried out in the continuation migration direction 
(drawing Nakagami down) and the rectangular direction of a stage, two or more drawing fields are formed, the drawing 
actuation to each drawing field is carried out as 1 actuation unit, and control (exposure) is performed. In addition, the 
above-mentioned drawing field which the beam arrangement has become fixed [ the operating time in which 
continuation drawing is possible ] in one actuation, therefore was set up as 1 actuation unit is set as a field smaller than 
the range which can sufficiently draw in the above-mentioned operating time. And the location detection of a mark 
(alignment mark) and mark height detection on a wafer are performed for every 1 actuation unit termination. And after 
that, the next drawing actuation is performed and processing of these single strings is repeated. In this case, between 
mark detection and drawing actuation, step migration of X-Y stage 1 is carried out in that continuation migration 
direction and rectangular direction, and mark detection and pattern drawing actuation in the field concerned are 
performed repeatedly by turns. In addition, in this example, actuation (drawing/proofreading) from Ml point to El 
point is made into 1 actuation unit, and, as for the drawing field (field shown with the slash in drawing 12 ), that ' 
breadth (width of face of the stage migration direction and the direction which intersects perpendicularly) is determined 
by the amount of drifts (two grids of drawing 4 ) twice the width of face of an electron ray. 

[0033] Detection of the above-mentioned alignment mark (alignment) irradiates an electron ray at the mark section 
(formed in the DISUKURAIBU field of a wafer) of a sample, and is performed by detecting a reflection electron (or 
secondary electron) with the mark detection vessel 24 shown in drawing 1 (in accordance with the path Ml shown with 
the dashed line in drawing, mark detection is performed first). The mark location data detected with the mark detection 
vessel 4 are kept by the database (mark location data storage section) 26 shown in drawing 1 . Since the location 
precision of a drawing pattern will deteriorate if the relative position of the electron ray and sample (wafer) 2 which 
draw in that case carries out a drift, by this drawing method, amendment (proofreading processing) to the drift of the 
relative position of an electron ray 4 and a sample (wafer) 2 is performed for every fixed time amount progress. 
[0034] Since an alignment mark (alignment mark) Kl and K2 are formed in the periphery of the DISUKURAIBU 
field of a wafer 2 as shown in drawing 3 , detection of an alignment mark and detection of a drawing mark are not 
made as for them to coincidence. Then, mark detection of the field is performed for every divided field, and it is made 
to draw the circuit pattern in the field concerned after that (carried out in accordance with the path El shown according 
to the two-dot chain line in drawing). By this drawing method, stage transit time which is processing for every drawing 
field by which the wafer was divided, and a change with mark location detection processing and drawing processing 
takes mark location detection processing and drawing processing by this can be lessened. As a result, amendment of 
gap with an electron ray 4 and a sample (wafer) 2 is performed efficiently, and the drawing precision of the circuit 
pattern to a wafer top improves further. 

[0035] Dr awing 13 shows typically the continuation migration direction of a stage, and the mechanical rotational error 
of the pattern on a wafer, if the mechanical rotational error of the pattern on a wafer is not managed in a semi- 
conductor production line - a location - a maximum of 500 - an about [ micrometer/lOOmm ] coordinate shifts. 
Therefore, by the drawing method of this example, the angle-of-rotation difference theta ( drawing 13 ) with the axis of 
coordinates (X-axis) of the substrate pattern in which these errors were formed on the axis of coordinates (for example, 
X-axis) of the X-Y migration direction of a stage and the wafer 2 is measured, a rotational error is amended at the 
drawing point F of arbitration (x y) based on this measurement value theta, and the coordinate P after correction (x y) is 
acquired. In addition, in measuring the detection value theta, it is measured by detecting two alignment marks formed 
in the wafer front face at least, and comparing these mutually. 

[0036] This rotational error theta degrades the location precision of a drawing pattern. A big level difference arises in 
the join of rectangular photoelectron sides, and when it is going to draw a straight line, this is because each 
photoelectron side is located in a line stair-like and a level difference arises temporarily, as a rotational error theta 
becomes large, since the photoelectron side of the rectangle formed in drawing by the electron ray of the aperture 
shown in drawing 2 is put in order continuously and a desired pattern is formed. In this example, when small, only by 
adding amendment to the deflecting system of an electron ray 4, this rotational error is amended (an amended part of 
the above-mentioned rotational error is added to the deflecting system 7 of drawing 1 ), it adds amendment to the 
rotation lens 6 of an electron ray, and a value theta amends this rotational error in the configuration (rectangle) of a 
photoelectron side itself, while theta performs amendment by said deflecting system 7, when large. Angle correction is 
made and a level difference stops thus, arising in the graphic form (pattern) which put the photoelectron side concerned 
in order continuously to the system of coordinates which the rotational error produced [ the rectangular photoelectron 
side ] by carrying out amendment according to a rotational error to the photoelectron side itself. Thus, the drawing 
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-precision of a pattern can always be highly held by performing amendment according to a rotational error irrespective 
of the mechanical rotational error theta of the continuation migration direction (the inside X of drawing, the direction of 
Y) of a stage, and the pattern on a wafer (x in the coordinate on a wafer, and drawing, the direction of y). 
[0037] (The 2nd example) In drawing using the electron beam equipment of drawing 2 , drawing 14 is the explanatory 
view showing the technique of conversion of the drawing data (system of coordinates of exposure) in the drawing 
method (drawing method of the 2nd example) which the sample base (X-Y stage) 1 of drawing equipment makes carry 
out step migration in the direction of X-Y. By this drawing method, in order to specify the drawing field (coordinate 
point of exposure) which draws on a wafer, four normal coordinates (Fx+delta, Fy+delta), (Fx-delta and Fy+delta), 
(Fx-delta and Fy-delta), and (Fx+delta and Fy-delta) are first set up focusing on the coordinate (Fx, Fy) in the field by 
the side of drawing equipment (unit exposure field), and this. The case where the predetermined pattern coordinate (Px, 
Py) on the basis of a coordinate (Fx, Fy) is drawn is considered temporarily now. In this case, four modification 
coordinates of the above-mentioned pattern coordinate (Px, Py) consisting mainly of four normal coordinates 
(Fx+delta, Fy+delta), (Fx-delta and Fy+delta), (Fx-delta and Fy-delta), and (Fx+delta and Fy-delta) are searched for 
first. In this case, four coordinates serve as (Px-delta, Py -delta), (Px+delta and Py-delta), (P+xdelta and Py+delta);~and 
(Px-delta and Py+delta). And superposition of four drawing processings is performed based on four kinds of each 
pattern data (coordinate) of this. In addition, if it hits actually drawing, four changed pattern coordinates will be 
computed to many pattern coordinates, respectively. When data [ of drawing 14 ] (a) - (d) shifts ** coordinate (Fx, Fy) 
in the direction of X, and the direction of Y only for predetermined movement magnitude +delta (Fx+delta, Fy+delta), 
** In the direction of X - In delta and the direction of Y, +delta shift When carrying out (Fx-delta, Fy+delta), ** When 
-delta shift of is made to do in the direction of X in +delta and the direction of Y (Fx-delta, Fy-delta), the value after 
conversion of the pattern data (coordinate) after the shift to the original pattern data (Px, Py) at the time of doing -delta 
shift of (Fx+delta, Fy-delta) is shown in both the direction of **X, and the direction of Y. In this example, the 
coordinate (Px, Py) of the part and pattern data which the shift direction of the main coordinate (Fx, Fy) of the field 
moved is shifted to an opposite direction, and the drawing data with which only a part for the field coordinate to have 
done **delta shift of shifts are corrected to an opposite direction. In order that this may perform superposition of at 
least four drawing processings in the drawing range concerned, he is trying for the drawing point after one migration to 
surely exist in drawing within the limits, although above-mentioned shift-amount delta makes the direction of X, and 
the direction of Y 1/2 or less [ of the sum total (range which can be drawn) of the maximum electromagnetic deflection 
width of face of electron-beam-lithography equipment, and the maximum electrostatic deflection width of face ]. 
[0038] Drawing 1 5 is what showed the above-mentioned drawing method typically. A shift amount **delta shift in X 
and the direction of Y in the one field (unit exposure field) Four normal coordinates carried out (Fx, Fy), (Fax, Fay), 
(Fbx, Fby), (Fcx, Fey), and (Fdx, Fdy) are prepared, and it is expressed as a coordinate from which the drawing point 
(Px, Py) of 1 differed on the basis of each coordinate. And four drawing processings which centered on the four above- 
mentioned normal coordinates, respectively will be performed in piles. 

[0039] By this drawing method, deviation control is performed combining the deviation of an electron ray, and 
ON/OFF of an electron ray. The deviation of an electron ray 4 is performed by putting an electromagnetic deflection 
and an electrostatic deflection together (an electromagnetic deflection is maximum beam deflection width of face of 
about 5mm, and an electrostatic deflection is the electron ray scan width of about 50-500 micrometers). Therefore, the 
range which can draw the drawing equipment concerned in the condition that the X-Y stage was fixed serves as the 
sum of these two scan width. Therefore, if the electromagnetic deflection width of face of an electron ray 4, 
electrostatic deflection width of face, and the sum shift the movement magnitude (shift-amount delta) of said X-Y stage 
1/2 as mentioned above in exposing in 4 times of piles to one pattern data, exposure of a pile will be performed 
efficiently 4 times. Thus, when 4 times of exposure processes are given to the drawing field of 1, the obscuration of an 
electron ray 4 is equalized in the boundary section of the fluctuation, especially the drawing fields of an electron ray 4, 
and an accurate exposure is attained. 

[0040] As explained above, in order for the distortion on said sample, a defect, a foreign matter, etc. to protect 
detection precision degradation of the mark location on said sample side, and height in this example on the occasion of 
detection of two or more alignment mark locations on a wafer, and height, Two or more detection data of said sample 
by statistics processing of the form of a sample, a production process, field internal division cloth, etc. Since the 
detection data which separated from distribution are excepted, the deviation of an electron ray (electric charge beam), 
formation of an electron ray, and the beam focal location of an electron ray are doubled using the remaining data and 
the pattern was drawn to up to the sample On the occasion of detection of two or more alignment mark locations on a 
wafer, and height, the aforementioned detection data can judge the thing reflecting the location and height of said 
sample, and the thing which included distortion of a sample in the defect on said sample side, and the foreign matter 
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list, and can eliminate this. In case a pattern is drawn on a wafer, moving continuously on the stage in which the wafer . 
was carried, moreover, with the amount of deviations of an electron ray (electric charge beam) Since the drawing field 
on a wafer is divided in the continuation migration direction and the rectangular direction of said stage and said mark 
location and detection of height, and pattern drawing were made to perform proofreading processing repeatedly for 
every field, proofreading processing can be performed without increasing drawing time amount sharply. Moreover, in 
case a pattern is drawn on a wafer, moving continuously on the stage in which the wafer was carried By measuring the 
rotational error of the direction of continuation migration of said stage, and the coordinate shaft orientation of the 
substrate pattern formed on the wafer, and adding amendment to the deflecting system of an electron ray, when said 
rotational error is small Moreover, when said rotational error is small, by adding amendment to adding amendment to 
the deflecting system of an electron ray, and rotation of the configuration of an electron ray, said rotational error is 
amended and high drawing of precision is performed. Moreover, migration of a wafer, the deviation scan of an electron 
ray, and turning on and off of an electron ray are set to the approach of drawing a pattern to up to combination and a 
wafer. Suce the dimension of the pattern which draws on a wafer, the position coordinate, etc. were changed into the 
coordinate centering on two or more reference points and it exposed in two or more [-fold ] to one drawing point based 
on each coordinate, fluctuation of an electron ray is reduced and improvement in the connection precision in the 
electron ray deviation boundary section can be realized. 
[0041] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among invention 
indicated in this application is explained briefly. That is, even if it is the case where a defect, a foreign matter, and 
distortion arise on a wafer front face, high drawing processing of precision can be performed. Moreover, since drawing 
processing and proofreading processing of a wafer can be performed efficiently, processing speed becomes quick as the 
whole drawing processing, and effectiveness of operation is raised. Moreover, even if it is the case where the rotational 
error of the direction of continuation migration of an X-Y stage and the coordinate shaft orientation of the substrate 
pattern formed on the wafer arises, this can be amended and high drawing of precision can be performed. Since heavy 
exposure of multiple times is performed to the drawing point of 1, fluctuation of an electron ray is reduced and the 
drawing precision in the electron ray deviation boundary section is raised. 
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.TECHNICAL FIELD 

[Industrial Application] This invention is used for the technique which imprints a circuit pattern etc. to the wafer with 
which it applied to the ultra-fine processing technology which used the electron ray for the semi-conductor 
manufacturing-technology pan, and the resist was especially applied to the front face, concerning an effective 
technique, and relates to a useful technique. 

[Translation done.] 
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PRIOR ART 



description of the Prior Art] In performing the exposure process which imprints a desired integrated-circuit pattern to 
the wafer with which the resist was applied, in the production process of semiconductor integrated circuit equipment, 
the electron ray open opto-electronics which exposes this resist with an electron beam (electron ray) is well-known (for 
example, Kogyo Chosakai Publishing Co., Ltd., November 18, Showa 61 issue, 1 10th page - the 1 14th page of 
"electronic ingredient" November, 1986 issue separate volume). In order to irradiate an electron ray in this electron ray 
open opto-electronics on the wafer front face which applied the resist and to carry out direct writing of the integrated- 
circuit pattern, it is the conventional optical exposure technique. 

[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among invention 
indicated in this application is explained briefly. That is, even if it is the case where a defect, a foreign matter, and 
distortion arise on a wafer front face, high drawing processing of precision can be performed. Moreover, since drawing 
processing and proofreading processing of a wafer can be performed efficiently, processing speed becomes quick as the 
whole drawing processing, and effectiveness of operation is raised. Moreover, even if it is the case where the rotational 
error of the direction of continuation migration of an X-Y stage and the coordinate shaft orientation of the substrate 
pattern formed on the wafer arises, this can be amended and high drawing of precision can be performed. Since heavy 
exposure of multiple times is performed to the drawing point of 1, fluctuation of an electron ray is reduced and the 
drawing precision in the electron ray deviation boundary section is raised. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



................ .^..^.^^v-.-.-.-^.-.-^.^^...-^-.^.-.-.-.-.-.-.-^.-.-.-— ^. 



[Problem(s) to be Solved by the Invention] However, it was shown clearly by this invention persons for there to be the 
following problems in the technique mentioned above. That is, since distortion and a surface level difference arise-to 
the wafer with which an integrated-circuit pattern is drawn while repeating many processes, it is required for it to 
amend in the graphic form (exposure graphic form) drawn by the electron ray according to this level difference, when 
maintaining the doubling precision and dimensional accuracy of the exposure graphic form piled up mutually after that. 
For this reason, to every [ which is formed on a wafer ] unit exposure field (refer to drawing 3 ), by the computer 
control of electron-beam-lithography equipment, predetermined amendment according to the above-mentioned level 
difference must be performed to each design data, and micro processing must be performed. However, when many 
processes are performed and a pattern puts on the substrate pattern on a semi-conductor wafer, during an activity, while 
repeating a process, distortion and a level difference arise on a wafer front face, or a foreign matter adheres to a wafer 
front face, or the defect on a mark arises on a wafer in the middle of a processing process, and there is a case where it 
becomes impossible to detect correctly the above-mentioned reference mark formed at the wafer. For this reason, even 
if it corrects alignment of a wafer and a circuit pattern based on a mark location detection value, the doubling error 
resulting from the detection error of a mark arises, and the fault referred to as that a high drawing precision is not 

acquired arises. . 
[0005] Moreover, it is known that the amount of fluctuation of the exposure location of the electron ray itself will 
become large gradually, so that it faces drawing a detailed pattern using an electron ray and irradiation time becomes 
long. In order to stop this, the exposure location is a desired location with the fixed time interval, or it is necessary to 
proofread based on the mark location on the mark on a stage, or a wafer. With the drawing equipment using an electron 
ray, in order to hold the rapidity of drawing processing, to shorten the time interval of the location detection of an 
alignment mark used as criteria and height detection as much as possible, and to proofread a location mark for a short 
period of time is desired. Moreover, while drawing a pattern completely on a wafer, it is necessary to perform 
proofreading processing two or more times, and to what kind of timing these processings are performed will determine 
the precision of drawing. 

[0006] Moreover, when processing which draws a pattern on a wafer was performed carrying out continuation 
migration of the stage in which the wafer was carried in an one direction, it became clear that a rotation level difference 
arises by the direction of continuation migration of said stage, and the coordinate shaft orientation of the substrate 
pattern existing-formed on the wafer. The point which a maximum of about 500 micrometers of gaps of a coordinate 
produce according to this rotational error may exist. In order to amend this rotational error conventionally, the 
technique of carrying out minute rotation of the stage in which the wafer was carried by the rotational error was taken 
after error detection. However, rotation correction will become difficult if an electrostatic chuck method comes to be 
adopted as a maintenance means of a wafer. Although this is fixing the wafer on a stage with static electricity by the 
electrostatic chuck method, holding power of this electrostatic chuck method cannot be positioned, in order to once be 
canceled and to make the rotation location within drawing equipment best, in case it moves to the vacua of drawing 
equipment from the interior of a room. 

[0007] Moreover, when drawing a circuit pattern using an electron ray and an electron ray is irradiated by the sample 
(wafer), in case a sample is charged and a circuit pattern is drawn next with the charge at this time, the exposure 
location of an electron ray shifts from a desired location. The shift amount of this exposure location becomes large 
depending on the current value of an electron ray at the time of the drawing processing to which a current value 
becomes large, and in case it draws a circuit pattern with high precision, trouble produces it. Moreover, the deflection 
distortion of an electron ray becomes large and the boundary section (boundary section with a contiguity deviation 
field) of the deviation field which can draw by electron ray processing of 1 cannot draw high precision in this boundary 
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.section rieighborhood. Furthermore, the electron ray itself affects it mutually between self charges according to 
Coplomb's law, a profile becomes not clear at the time of a drawing process, or dispersion arises in the dimension and 
location of a circuit pattern where fluctuation is drawn by the electron ray itself by being generated. Especially these 
troubles become remarkable at the circuit pattern drawing process of microscopic ** that high degree of accuracy is 
expected. 

[0008] Accomplishing this invention in view of the above-mentioned situation, the 1st purpose is offering the electron- 
beam-lithography approach which lessened distorted effect of a wafer at the defect on said wafer, and the foreign 
matter list, and enabled high drawing of precision. Moreover, the 2nd purpose is offering the electron-beam-lithography 
approach of performing efficiently mark detection actuation and exposure actuation of an electron ray so that it may 
perform efficiently the drawing processing of a pattern and the proofreading processing of a location by the electron ray 
in the drawing equipment with which continuation migration of the stage is carried out. Moreover, the 3rd purpose is 
offering the electron-beam-lithography approach which made it possible to amend the rotational error of a wafer with a 
sufficient precision also in the drawing equipment with which the electrostatic chuck method was adopted, moreover, 
the wafer with which the electron ray with which the 4th purpose was irradiated was charged ~ or it is offering the 
electron-beam-lithography equipment which it is accurate and can be drawn even if it is the case where the exposure 
location shifts, and the drawing approach with a self charge. It will become clear [ about the other purposes and the 
new description ] from description and the appending drawing of this specification along [ said ] this invention. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] It will be as follows if the outline of a typical thing is explained among invention 
indicated in this application. The drawing technique of this invention namely, when it applies to an electron-beam- 
lithography technique, [ for example, ] In order for the distortion on said sample, a defect, a foreign matter, etc. to 
protect detection precision degradation of the mark location on said sample side, and height on the occasion of 
detection of two or more alignment mark locations on a wafer, and height, Two or more detection data of said sample 
by statistics processing of the form of a sample, a production process, field internal division cloth, etc. The detection 
data which separated from distribution are excepted, the deviation of an electron ray (electric charge beam), formation 
of an electron ray, and the beam focal location of an electron ray are doubled using the remaining data, and a pattern is 
drawn to up to a sample. Moreover, in case a pattern is drawn on a wafer, moving continuously on the stage in which 
the wafer was carried, the drawing field on a wafer is divided in the continuation migration direction and the 
rectangular direction of said stage, and said mark location and detection of height, and pattern drawing are made to 
perform proofreading processing for every field with the amount of deviations of an electron ray (electric charge beam) 
repeatedly- Moreover, in case a pattern is drawn on a wafer, moving continuously on the stage in which the wafer was 
carried By measuring the rotational error of the direction of continuation migration of said stage, and the coordinate 
shaft orientation of the substrate pattern formed on the wafer, and adding amendment to the deflecting system of an 
electron ray, when said rotational error is small Moreover, when said rotational error is small, said rotational error is 
amended and it is made to draw by adding amendment to adding amendment to the deflecting system of an electron 
ray, and rotation of the configuration of an electron ray. Moreover, the dimension of the pattern which draws on a 
wafer in the approach of drawing a pattern to up to combination and a wafer, a position coordinate, etc. are changed 
into the coordinate centering on two or more reference points, and migration of a wafer, the deviation scan of an 
electron ray, and turning on and off of an electron ray are exposed in two or more [-fold ] to one drawing point based 
on each coordinate. 



[Translation done.] 
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OPERATION 

[Function] According to the electron-beam-lithography technique of above-mentioned this invention, on the occasion 
of detection of two or more alignment mark locations on a wafer, and height, the aforementioned detection data can 
eliminate the thing reflecting the location and height of said sample, and the thing which included distortion of a 
sample in the defect on said sample side, and the foreign matter list by statistics processing of said detection data. For 
example, distribution of a mark location or height is searched for on a wafer based on deposition of the specific wiring 
film or an insulator layer, and distortion of the wafer after etching processing, and processing of removing the detection 
data which separated from this is attained. Moreover, in case a pattern is drawn on a wafer, moving continuously on the 
stage in which the wafer was carried, with the amount of drifts of an electron ray, without increasing drawing time 
amount sharply, by dividing the drawing field on a wafer in the continuation migration direction and the rectangular 
direction of said stage, pattern drawing can be carried out with detection of said mark location and height for every 
field, and improvement in precision can be aimed at. Moreover, in case a pattern is drawn on a wafer, moving 
continuously on the stage in which the wafer was carried By measuring the rotational error of the direction of " 
continuation migration of said stage, and the coordinate shaft orientation of the substrate pattern formed on the wafer, 
and adding amendment to the deflecting system of an electron ray, when said rotational error is small Moreover, when 
said rotational error is large, it is the thing amends said rotational error and it was made to draw by adding amendment 
to the configuration of the photoelectron side of adding amendment to the deflecting system of an electron ray, and an 
electron ray at rotation. It is. Moreover, to one kind of pattern data which specified the dimension of the pattern which 
draws migration of a wafer, the deviation scan of an electron ray, and turning on and off of an electron ray on a wafer 
in the approach of drawing a pattern on combination and a wafer, the position coordinate, etc., two or more coordinates 
centering on two or more reference points are acquired, and multiple-times pile exposure is carried out on the basis of 
this. Thereby, fluctuation of an electron ray is reduced and improvement in the connection precision in the electron ray 
deviation boundary section can be realized. 



[Translation done.] 
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EXAMPLE 



[Example] Hereafter, one example of this invention is explained based on an accompanying drawing. The block 
diagram showing the configuration of the electron ray aligner which drawing 1 requires for this invention, the 
perfective view in which drawing 2 shows the configuration of electron beam equipment, The explanatory view in 
which drawing 3 shows an example of the relation between the array condition of the umt exposure field on a water, 
and an alignment mark, The explanatory view of data processing according [ the statistics processing flow of mark 
detection data, drawing 5 , and drawing 6 ] to the field internal division cloth of a wafer in drawing 4 The explanatory 
view having shown an example of the processing which asks for the deflection coefficient [ drawing 10 / drawing 7 - ] 
according to the height of the exposure side of an exposed object (wafer), The explanatory view showing an example of 
the criteria mark detection location at the time of drawing 11 asking for a deflection coefficient, The explanatory view 
of the drawing method according [ drawing 12 ] to the electron ray aligner of this example, the explanatory view 
showing the rotational error from which drawing 13 is produced between the axis of coordinates of a wafer circuit 
pattern and the migration direction of a stage, The explanatory view and drawing 1 5 which show the generation ■ 
procedure of data in which drawing 14 uses the electron-beam-irradiation technique of the 2nd example are the 
explanatory view showing the procedure of electron beam irradiation based on the above-mentioned data. 



[Translation done.] 
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•DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

Prawing 1] It is the block diagram showing the configuration of the electron ray aligner concerning this invention. 
[Drawing 2] It is the perspective view showing the configuration of electron beam equipment. 
Prawing 3] It is the explanatory view showing an example of the relation between the array condition of the unit 
exposure field on a wafer, and an alignment mark. 

Prawing 4] It is the statistics processing flow chart of mark detection data. 

Prawing 5] It is the explanatory view of data processing by the field internal division cloth of a wafer. 
Prawing 6] It is the explanatory view of data processing by the field internal division cloth of a wafer. 
Prawing 7] It is the explanatory view having shown an example of the technique of asking for the deflection 
coefficient according to the height of the exposure side of an exposed object (wafer). 

Prawing 81 It is the explanatory view having shown an example of the technique of asking for the deflection 
coefficient according to the height of the exposure side of an exposed object (wafer). 

Prawing 9] It is the explanatory view having shown an example of the technique of asking for the deflection 
coefficient according to the height of the exposure side of an exposed object (wafer). 

Prawing 101 It is the explanatory view having shown an example of the technique of asking for the deflection 
coefficient according to the height of the exposure side of an exposed object (wafer). 

Prawing 11] It is the explanatory view showing an example of the criteria mark detection location at the time of 
asking for a deflection coefficient. 

Prawing 12] It is the explanatory view of the drawing method by the electron ray aligner of this example. 
Prawing 131 It is the explanatory view showing the rotational error produced between the axis of coordinates of a 
wafer circuit pattern, and the migration direction of a stage. 

Prawing 141 It is the explanatory view showing the generation procedure of the data used in case the electron-beam- 
irradiation technique of the 2nd example is performed. 

Prawing 151 It is the explanatory view showing the procedure of electron beam irradiation based on the data shown in 
drawing 14 . 

Pescription of Notations] 

1 Sample Base (X-Y Stage) 

2 Wafer 

4 Electron Ray 

6 Rotation Lens 

7 Deflecting System 

8 Objective Lens 

12 Rotation Lens Control Section 
14 Deviation Control Section 

16 Control Computer 

17 Objective Lens Control Section 
20 Drawing Data Storage Section 

23 Z Measurement Machine 

24 Mark Detection Machine 24 
26 Database 

PI, P2 Pn Component field 
Kl, K2 Kn Alignment mark 
MH, ML Standard mark 



[Translation done.] 
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